






















W ith the knowledge ofdiractive parton densities extracted from HERA data,we discuss
the observation ofexclusive events using the dijet m ass fraction as m easured by the CD F
collaboration at the Tevatron. In particular the im pact ofthe gluon density uncertainty is
analysed.Som e prospectsare given fordiractive physicsatthe LHC.
1 D iraction at H ER A
Sinceyears,thePom eron rem ainsasubjectofm anyinterrogations.Indeed,de ned asthevirtual
colourlesscarrierofstronginteractions,thenatureofthePom eron isstillarealchallenge.W hile
in theperturbativeregim eofQ CD itcan bede ned asa com pound system oftwo gluonsin the
approxim ation ofresum m ingtheleadinglogsin energy,itsnon-perturbativestructureisbasically
unknown. In the recent years,an interesting experim entalinvestigation on \hard" di ractive
processes led to a new insight into those problem s. At the HERA accelerator, it has been
discovered thatanon negligeableam ountof proton deep inelasticeventscan beproducedwith
novisiblebreakingoftheincidentproton.Therearevariousphenom enologicalinterpretationsof
thisphenom enon,buta very appealing onereliesupon a partonicinterpretation ofthestructure
ofthe Pom eron 1 . In fact,it is possible to nicely describe the di ractive cross-section data
from HERA by perturbative Q CD evolution equationsofparton distributionsin the Pom eron
com bined with  ux factorsdescribing phenom enologically the probability of nding a Pom eron
state in the proton 2. Sets ofquark and gluon distributions in the Pom eron following these
equationsareobtained.Thegluonsdom inatethedi ractive exchange and carry approxim ately
70 % ofthe m om entum . The di ractive gluon density is presented in  gure 1. At high ,
where  denotes the fraction ofthe particular parton in the pom eron,this density is notwell
constrained from theQ CD  ts.To quantify thisuncertainty,wem ultiply thegluon distribution
by the factor (1  ) as shown in  gure 1 : we obtain the uncertainty on the param eter ,
()= 0:5,which correspondsto a large spread atlarge  forthe gluon density.
In the following,we investigate how this uncertainty in uences the results on dijet m ass
fraction asm easured atthe Tevatron.
2 D iraction at Tevatron and LH C
A schem aticview ofnon di ractive,inclusivedoublepom eron exchangeand exclusivedi ractive
events at the Tevatron or the LHC is displayed in  gure2. The upper left plot shows the
"standard" non di ractive events where the Higgs boson,the dijetordiphotonsare produced
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Figure 1:Uncertainty ofthe gluon density athigh  (here   z).The gluon density ism ultiplied by the factor
(1  ) where = -1.,-0.5,0.5,1.The defaultvalue is = 0.
thestandard di ractivedoublePom eron exchange(DPE)wheretheprotonsrem ain intactafter
interaction and thetotalavailable energy isused to producetheheavy objectand thepom eron
rem nants.Theseeventscan bedescribed using thedi ractivegluon density m easured atHERA
and shown in  gure1.Therem ay beathird classofprocessesdisplayed in theupperright gure,
nam ely the exclusive di ractive production. Exclusive events allow a precise reconstruction of
them assand kinem aticalpropertiesofthecentralobjectusingthecentraldetectororeven m ore
precisely using very forward detectorsinstalled fardownstream from theinteraction point.The





s is the energy of the reaction in the center of m ass fram e and 1;2
represent the fractions ofenergy lost by both protons. W e see im m ediately the advantage of
those processes : we can bene t from the good rom an pot resolution on 1;2 to get a good
resolution on m ass.Therefore,itispossibleto m easurethem assand thekinem aticalproperties
oftheproduced objectand usethisinform ation to increasethesignaloverbackground ratio by
reducing the m asswindow ofm easurem ent3.
Ifsuch exclusive processes exist in DPE,the m ost appealing is certainly the Higgs boson
production through this channelatthe LHC 3. Itcannot be observed at the Tevatron due to
the low production cross section,but one can use present m easurem ents at the Tevatron to
investigate any evidence forthe existence ofexclusive production in DPE.
3 D ijet m ass fraction at the Tevatron
The CDF collaboration has m easured the so-called dijet m ass fraction (DM F) in dijet events
when the antiproton istagged in the rom an potdetectorsand when there isa rapidity gap on
the proton side to ensure that the event correspondsto a double pom eron exchange3;4. The
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Figure 2: Schem e ofnon diractive,inclusive double pom eron exchange and exclusive events atthe Tevatron or
LHC
totaldi ractive m ass. The DM F turnsoutto be a very appropriate observable foridentifying
theexclusiveproduction,which would m anifestitselfasan excessoftheeventstowardsR JJ  1.
Indeed,forexclusiveevents,thedijetm assisessentially equalto them assofthecentralsystem
because no pom eron rem nantispresent.Then,forexclusive events,theDM F is1 atgenerator
leveland can besm eared outtowardslowervaluestaking into accountthedetectorresolutions.
TheadvantageofDM F isthatonecan focuson theshapeofthedistribution.Theobservation of
exclusive eventsdoesnotrely on the overallnorm alization which m ightbe strongly dependent
on the detector sim ulation and acceptance ofthe rom an pot detector. Results are shown in
 gure3 with M onte-Carlo expectationscalculated using DPEM C 5.Aswehave seen in section
1,the uncertainty on the gluon density is large at large ,which directly re ects in di erent
shapesfortheDM F in the inclusive part6.Thisisillustrated in  gure3 (left),wherewe show
theim pactoftheparam eter,which quanti esthedi ractivegluon density error,on theshape
ofthe DM F.W e observe thatitisnotsu cientto reproduce the behaviourofthe DM F when
R JJ  1.Indeed,weseeaclearde citofeventstowardshigh valuesoftheDM F,whereexclusive
eventsaresupposed to occur.In  gure3 (right),a speci cm odeldescribing exclusiveevents7 is
added to theinclusiveprediction and weobtain a good agreem entbetween data and thesum of
M C expectations5.Itisa  rstevidencethatexclusiveeventscould contributeattheTevatron.
4 D ijet m ass fraction at the LH C
The search forexclusive eventsatthe LHC can beperform ed in the sam e channelsasthe ones
used attheTevatron.A directprecisem easurem entofthegluon density in thepom eron through
the m easurem entofthe di ractive dijetcrosssection atthe LHC willbe necessary to study in
detailtheexclusiveeventsin thedijetchanneland m easuretheircrosssection.Thisiswhy itis
im portantto havetherom an potsand theSilicon detectors(insiderom an pots)installed during
the2009-2010 shutdown so thatthesem easurem entswillallow to tunethem odelsand theM C.
O n the otherhand,itisalso im portantto look fordi erentm ethodsto show the existence of
exclusive events3.In addition,som e otherpossibilitiesbene tting from the high lum inosity of
theLHC appear.O neofthecleanestway to show theexistenceofexclusiveeventswould beto
m easure the dilepton and diphoton crosssection ratios asa function ofthe dilepton/diphoton
m ass.Ifexclusiveeventsexist,thisdistribution should show a bum p towardshigh valuesofthe
dilepton/diphoton m asssince itispossible to produce exclusively diphotonsbutnotdileptons
atleading order.
x/Mjj=MjjR
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Figure3:D ijetm assfraction forjetspT > 10G eV .Thedataarecom pared toinclusivem odelpredictionsincluding
theuncertainty ofthegluon density athigh  (left)and to thesum ofinclusiveand exclusivepredictions(right).
5 C onclusions
W ehavediscusseda rstevidencefortheexistenceofexlusiveeventsin doublepom eronexchange
attheTevatron.Ifsuch eventscan bealso observed attheLHC,itwould bepossibleto produce
a Higgs boson as wellas ofa dijet system regarding the cross section values accessible at the
LHC.Thegreatbene tofexclusiveeventsconcernstheprecisereconstruction ofthem assofthe
centralobject,using rom an potdetectorsinstalled fardownstream from theinteraction point3.
Itgivestheopportunity to work with a favorablesignal/background ratio com pared to standard
Higgssearcheswith a m assbelow 150 G eV.
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